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2 [3] , 2
.
2 $\mathrm{R}\mathrm{C}\mathrm{A}_{0}$
, , , ([3] ).










, ( 0 ) .
.
11(ACF(0)). $\mathcal{L}_{\mathrm{A}\mathrm{F}}$ $(\langle+, -, \cdot, /, 0,1, =\rangle)$ . A
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$-\overline{=}\equiv_{\mathrm{E}}\Pi\vec{\beta}\mathrm{D}\delta^{\grave{\grave{1}}}\mathcal{L}_{\mathrm{A}\mathrm{F}}T,’ 1\backslash I_{\backslash }\mathrm{T}\sigma)_{\mathit{1}_{\wedge}}^{\wedge}\mathrm{E}k\mathrm{f}\mathrm{l}^{\sim\supset}\mathrm{t}_{)}\sigma 2kT$.
$x+0=x$ , $x+y=y+x$, $x+(y+z)=(x+y)+z$ , $x+(-x)=0$
$x\cdot 0=0$ , $x\cdot 1=x$ , $x\cdot y=y\cdot x$ , $x\cdot(y\cdot z)=(x\cdot y)\cdot z$
$x/0=0$ , $x\neq 0arrow x\cdot(y/x)=y$
$1\neq 0$ , $x\cdot(y+z)=(x\cdot y)+(x\cdot z)$
ACF(0) $\mathrm{A}\mathrm{F}$ .
$(n\geq 2)$





. , 0 . , 0
$\mathrm{Z}$ .
ACF(0) , $\Sigma a_{k}$ ,’l,...,km $x_{0}^{k_{0}}x_{1}^{k_{1}}\cdots x_{m}^{k_{m}}$ , ( )
$\langle a_{k_{0},k_{1},\ldots,k_{m}}\rangle_{k_{0},k_{1},\ldots,k_{m}}$ . , , $\mathrm{Z}$
. , $\mathrm{Z}$ ,
, $\mathrm{Z}$ .
.
L2 ( ). $n\in \mathrm{N}$ . $n$ ,
$\langle a_{k_{0},k_{1},\ldots,k_{m}}^{l}\rangle_{k_{0},k_{1},\ldots,k_{m}}$ , ACF(0)
$\langle\langle t_{k_{0},k_{1},\ldots,k_{m}}^{l}\rangle_{k_{0},k_{1},\ldots,k_{m}} : l<n\rangle$ ,
$q_{0},$ $q_{1},$ $\ldots,$ $q_{n-1}$
$\mathrm{A}\mathrm{C}\mathrm{F}(0)\vdash p_{0}(x)\prec q_{0}(\vec{x})+\cdots+p_{n-1}(\check{x})q_{n-1}(x)\prec=1$





. , “ACF(0)\vdash $n$




2 , $\Sigma_{1}^{0}$ , $\triangle_{1}^{0}$
$\mathrm{R}\mathrm{C}\mathrm{A}_{0}$ . 2 , $\mathrm{R}\mathrm{C}\mathrm{A}_{0}$
[2] .
, RCA0 ACF(0) ( , ,
), ACF(0) $v_{0},$ $v_{1},$ $\ldots$ . , t’ $t$
, t’ $t$ . , ACF(0)
$\mathrm{R}\mathrm{C}\mathrm{A}_{0}$ . ,
$E$ , $A$ , $E_{A}^{1}$
.
$E$ $i$ $A$
. $E$ $A$ .
2.1( $l$ ). $E=\langle E_{0}, E_{1}, \ldots\rangle$ , $l$ # ,










22. RCA0 . $E$ , \sim , $l$
. , $l$ .$\cdot$ r $E$
$l$ , VE’, E’ l’ , $s$ $\mathrm{a}$’ $l$ $l’$






23( ). $\mathrm{R}\mathrm{C}\mathrm{A}_{0}$ $\Delta_{2}^{0}$ $\mathrm{S}\mathrm{A}\mathrm{T}_{\mathbb{C}}(x, E)$ .$\cdot$
SATc “ ” . ,
$\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(t_{1}=t_{2}, E)$ $\Leftrightarrow$ $l$ $V_{E}$ ,VE(tl) $=V_{E}(t_{2})$
$\Leftrightarrow$ $l$ $V_{E}$ , $V_{E}(t_{1})=V_{E}(t_{2})$
$\forall i\leq n\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi:, E)$ $\Leftrightarrow$ SATc $(\varphi 0\wedge\varphi_{1}\wedge\cdots\wedge\varphi_{n}, E)$
$\exists i\leq n\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi_{i}, E)$ $\Leftrightarrow$ SATc $(\varphi_{0}\vee\varphi_{1}\vee\cdots\vee\varphi_{n}, E)$
$\neg \mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi, E)$ $\Leftrightarrow$ SATc $(\neg\varphi, E)$
$\forall A\in \mathbb{C}(\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi, E_{A}^{i}))$ $\Leftrightarrow$ SATc $(\forall v_{i}\varphi, E)$
$\exists A\in \mathbb{C}(\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi, E_{A}^{\dot{l}}))$ $\Leftrightarrow$ SATc $(\exists v_{i}\varphi, E)$
,
(ACF (0) $\vdash\varphi$ ) $\Leftrightarrow\forall E\in \mathbb{C}^{\mathrm{N}}\mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi, E)$
. , $E,$ $E’\in \mathbb{C}^{\mathrm{N}}$ $\varphi$ , $i$ vi $\varphi$
$(E)_{i}=(E’)_{i}$
SATc $(\varphi, E)\Leftrightarrow \mathrm{S}\mathrm{A}\mathrm{T}\mathrm{c}(\varphi, E’)$
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2.4 (2 . “ ” ).
$m$ , RCA0 . $\vec{x}=(x_{0}, x_{1}, \ldots, x_{m-1})$ . $p_{0}(\overline{x}),$ $\ldots$ ,







$\forall x_{0}\forall x_{1}\cdots\forall x_{m-1}$ ( $(x_{0},$ $x_{1},$ $\ldots,$ $x_{m-1})$ pj ) $arrow\psi$
, \psi $P\mathrm{o}(x)q\mathrm{o}(x)+\cdots+p_{n-1}(x)q_{n-1}(x)=1$
. , q:
. , $p_{0}(\tilde{x}),$ $\ldots,p_{n-1}(\tilde{x})$ ,
$E$ , 23 $m$
SATc($\forall x_{0}\forall x_{1}\cdots\forall x_{m-1}$ (x: $p_{j}$ ), $E$) . , SATc $($ \psi , $E)$ .
.
SSC .
$\forall n[\mathrm{S}\mathrm{A}\mathrm{T}_{\mathrm{R}}(\exists v_{1}.\exists v:\cdots\exists v:_{\hslash-1}01\varphi, E)\Rightarrow\exists A\in \mathrm{R}^{n}(\mathrm{S}\mathrm{A}\mathrm{T}_{\mathrm{R}}(\varphi, E_{(A)_{0},(A)_{1},\ldots,(A)_{n-1}}^{_{0^{1}1\prime\cdots\prime}}’.|_{\hslash-1}.))]$
, $E_{(A)_{0},(A)_{1},\ldots,(A)_{n-1}}^{1}.0,i_{1^{1_{\hslash-1}}}’\ldots’$
.




$\forall n\forall X\exists \mathrm{Y}\varphi(n, X, \mathrm{Y})arrow\forall l\exists Z\forall n<l\varphi(n, (Z)_{n},$ $(Z)_{n+1})$
( $\varphi$ \Sigma 8 , $Z$ ) . RCA0 SSC
, . SSC , 24
.
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25(2 ). SSC 2
( $\mathrm{R}\mathrm{C}\mathrm{A}_{0}+\Sigma_{2}^{0}$-BDC) . $m\in \mathrm{N}$ $\llcorner$ , $\tilde{x}=$









. , , .
3.1(2 ). p(x) $=a_{m}x^{m}$










, $p,$ $q$ $x$ ${\rm Res}(p, q, x)$
$\det$ Syl(p, $q,$ $x$)
. $p,$ $q$ $x,$ $x_{0},$ $x_{1},$ $\ldots,$ $x_{n}$
$\mathbb{C}[x_{0}, x_{1}, \ldots, x_{n}]$ $x$ Syl(p, $q,$ $x$), ${\rm Res}(p$,
$q,$ $x)$ .
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3.2. $p,$ $q$ $x,$ $x_{0},$ $x_{1},$ $\ldots,$ $x_{n}$ ,
$p=r(x_{0}, x_{1}, \ldots, x_{n})x^{N}+$ ( $x$ $N$ )
. $x_{0},$ $x_{1},$ $\ldots,$ $x_{n}$ $c_{0},$ $c_{1},$ $\ldots,$ $c_{n}$ $r$ 0
,
[${\rm Res}(p(x,$ $x_{0},x_{1},$ $\ldots,$ $x_{n}),$ $q(x,$ $x_{0},$ $x_{1},$ $\ldots,$ $x_{n}),$ $x)$ x|. ]




3.3. $p(x)=a_{m}x^{m}+a_{m-1}x^{m-1}+\cdots+a_{0}$ , q(x)=b xn+bn-lxn-l+ $\cdot$ .. $+b_{0}$
$(a_{m}, b_{n}\neq 0)$ ,
$(x^{m+n-1}, x^{m+n-2}, \ldots, 1)\mathrm{S}\mathrm{y}1(p, q,x)=(x^{n-1}p, x^{n-2}p, \ldots,p,x^{m-1}q, x^{m-2}q, \ldots, q)$
.
3.4. $q$ , ${\rm Res}(p, q,x)=0$ $p$ $q$ .
${\rm Res}(p, q, x)=0$ , $d_{0}$ , $d_{1},$ $\ldots,$ $d_{m+n-1}\in \mathbb{C}$ , d: 1 [
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$d_{0}\{\begin{array}{l}a_{m}a_{m-\mathrm{l}}\vdots a_{0}0\vdots 0\end{array}\}+d_{1}\{\begin{array}{l}0a_{m}\vdots a_{1}a_{0}0\end{array})+\cdots+d_{n-1}(\begin{array}{l}0\vdots 0a_{m}a_{m-1}\vdots a_{0}\end{array}\}$
$+d_{n}(\begin{array}{l}b_{n}b_{n-1}\vdots b_{0}0\vdots 0\end{array}\}+d_{n+1}(\begin{array}{l}0b_{n}\vdots b_{1}b_{0}0\end{array})+\cdots$ +d +n-l $(\begin{array}{l}0\vdots 0b_{n}b_{n-1}\vdots b_{0}\end{array})=0$
. 33 ,
$[ \sum d_{k}x^{n-k-1}]p(x)+n-1[\sum d_{k}x^{m+n-k}]q(x)=0n+m$
$k=0$ $k=n$
. $p^{\star}= \sum_{k=0}^{n-1}d_{k}x^{n-k-1},$ $q^{\star}= \sum_{k=n}^{n+m}d_{k}x^{m+n-k}$ , $p^{\star}p=-q^{\star}q$ . –
$p,$ $q$ .
, d: $q$ $\mathrm{Z}$ .
3.5. $x,$ $x_{0},$ $x_{1},$ $\ldots,$ $x_{n}\text{ }$ $q$ ,
$p^{\star},$
$q^{\star}\in \mathbb{C}[x,.x_{0}, x_{1}, \ldots, x_{n}]$ $’\supset$ ,
$p^{\star}p+q^{\star}q={\rm Res}(p, q, x)$
.
${\rm Res}(p, q, x)$ 0 $p^{\star}=q^{\star}=0$ .
, 33
$(x^{m+n-1}, x^{m+n-2}, \ldots, 1)=(x^{n-1}p, x^{n-2}p, \ldots,p, x^{m-1}q,x^{m-2}q, \ldots, q)(\mathrm{S}\mathrm{y}1(p, q, x))^{-1}$
93
, $(\mathrm{S}\mathrm{y}1(p, q, x))^{-1}={\rm Res}(p, q, x)^{-1}(\mathrm{S}\mathrm{y}1(p, q, x))^{\sim}$ .
, ((Syl(p, $q$ , x)))\sim Syl(p, $q,$ $x$ ) ( $p,$ $q$ )
. ,
${\rm Res}(p, q, x)(x^{m+n-1}, x^{m+n-2}, \ldots, 1)$
$=(x^{n-1}p, x^{n-2}p, \ldots,p,x^{m-1}q, x^{m-2}q, \ldots, q)(\mathrm{S}\mathrm{y}1(p, q, x))^{\sim}$




$p_{0},p_{1},$ $\ldots$ , $p_{n}$ , $q=u_{1}p_{1}+\cdots+u_{n}p_{n}\in \mathbb{C}[x, u_{1}, \ldots, u_{n}]$ ,
$p_{0}$ $q$ $r={\rm Res}(p_{0}, q, x)\in \mathbb{C}[u_{1}, \ldots, u_{n}]$ . , $r$ $u_{1}^{11}.u_{2}^{1}.u_{n}^{1_{\hslash}}2\ldots\cdot$
${\rm Res}_{:_{1,}:_{2,\prime}\ldots:_{\hslash}}(p_{0},p_{1}, \ldots,p_{n}, x)$
. ${\rm Res}_{112,\ldots|_{\hslash}}.,:,\cdot$ ($p_{0},p_{1},$ $\ldots$ ,p ’ $x$ ) $p_{0},p_{1},$ $\ldots$ ,pg .
$p_{0},p_{1},$ $\ldots$ ,p, .
2 .
3.7. $p_{0},p_{1},$ $\ldots,p_{n}\in \mathbb{C}[x]$ 0 $p_{0},p_{1},$ $\ldots$ ,pn
.
, ${\rm Res}(p_{0}, u_{1}p_{1}+\cdots+u_{n}p_{n}, x)$ ( ) 0 . $u_{1}p_{1}+\cdots+$
unpn $x$ $k$ . $a_{1},$ $a_{2},$ $\ldots,$ $a_{n}\in \mathbb{C}$ , $a_{1}p_{1}+\cdots+a_{n}p_{n}$
$x$ $k$ , ${\rm Res}(p_{0}, a_{1}p_{1}+\cdots+a_{n}p_{n}, x)=0$
$l$
(
32 ) , $p_{0}$ $a_{1}p_{1}+\cdots$ +anpn . p0 $z_{0},$ $z_{1},$ $\ldots,$ $z_{d}$
. ,
$b_{n}=d+2,$ $b_{n-1}$. $=(\begin{array}{lll}b_{n-\cdot+1}.b_{n-|+2} \cdots b_{n}2 \end{array})+1$
$(i=1,2, . .\cdot. , n-2)$ . $j_{n}\in\{1,2, \ldots, b_{n}\},j_{n-1}\in\{1,2, \ldots, b_{n-1}\},$ $\ldots,$ $j_{2}\in$
$\{1,2, \ldots, b_{2}\}$ , $p_{0}$ $p_{1}+j_{2}(p_{2}+j_{3}(\cdots(p_{n-1}+j_{n}p_{n})\cdots))$ $z_{k_{j_{2}.j_{3},\ldots.jn}}$
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. , jn $p_{1}+j_{2}(p_{2}+$
$j_{3}(\cdots(p_{n-1}+j_{n}p_{n})\cdots))$ $x$ $k$ . ,
, $m\in\{2,3, \ldots, n\}$ , $n-m+1$ 0-1 $i_{m}$ , $i_{m+},,$ $\ldots,$ $i_{n}$ ,
$l_{i_{m},i_{m+1},\ldots,i_{n}}^{m}\in\{1,2, \ldots, b_{m}\}$ , $l_{0_{1}m:_{\hslash}}^{m},\cdot+1,\ldots,\neq l_{1,,\ldots,-}^{m}|.m+1n$ , $p_{0}$
$p_{1}+l_{1}^{2}.,,(2i\epsilon,\ldots:_{n}p_{2}+l_{1}^{3}.(\epsilon,:4,\ldots,:_{\hslash}\cdots(p_{n-1}+l_{1_{\hslash}}^{n}.p_{n})\cdots))$
$\grave{\grave{\mathrm{a}}}$ i2, $i_{3},$ $\ldots,$ $i_{n}$ $c=z_{k}$ . ,
$n-2$ 0-1 $i_{3},$ $i_{4},$ $\ldots,$ $i_{n}$ , $p_{1}+l_{0,:_{3},\ldots,:_{\hslash}}^{2}(p_{2}+l_{i_{\},\ldots,:_{\hslash}}^{3}(\cdots(p_{n-1}+l_{1n}^{n}.p_{n})\cdots))$,
$p_{1}+l_{1,i_{3},\ldots,i_{n}}^{2}(p_{2}+l_{\dot{\iota}_{3\mathrm{t}}\ldots,i_{n}}^{3}(\cdots(p_{n-1}+l_{1}^{n_{\hslash}}.p_{n})\cdots))$ $c$ , $(l_{0,:_{3},\ldots,i_{n}}^{2}-$
$l_{1,i_{3},\ldots,i_{n}}^{2})(p_{2}+l_{\dot{l}_{3n}}^{3},\ldots,(:\cdots(p_{n-1}+l_{n}^{n}.\cdot p_{n})\cdots))$ $c$ . $l_{0,:_{3,\ldots n}}^{2},|$. $l_{1,:_{\},\ldots,:_{\hslash}}^{2}$
$p_{2}+l_{\dot{\iota}_{3},\ldots,i_{n}}^{3}(\cdots(p_{n-1}+l_{i_{n}}^{n}p_{n})\cdots)$ $c$ . $i_{3}=0,1$
$p_{3}+l_{i_{4},\ldots,:_{n}}^{4}(\cdots(p_{n-1}+l_{i_{n}}^{n}p_{n})\cdots)$ $c$
. pn $c$ . , $p_{n-1}$ $c$
, $\cdots,$ $p_{2}$ $c$ .
, $\mathrm{Z}$ , ACF(0)
.
35 .
38. $p_{0},p_{1},$ $\ldots,p_{n}\in \mathbb{C}[x, x_{0}, \ldots x_{m}]$ ,
${\rm Res}_{i_{1},i_{2},\ldots,i_{n}}$ ($p_{0},p_{1},$ $\ldots,p_{n}$ , x)&J
$p_{0}^{\star}p_{0}+p_{1}^{\star}p_{1}+\cdots+p_{n}^{\star}p_{n}$
$(p_{0}^{\star},p_{1}^{\star}, \ldots,p_{n}^{\star}\in \mathbb{C}[x, x_{0}, \ldots x_{m}])$ .
, . p0, $p_{1},$ $\ldots,p_{n-1}$ $x_{0}$
$r_{0},$ $r_{1},$ $\ldots,$ $r_{k}$
. , $r_{i}$ $x_{j}$ , $j$
.
$x_{j}=\tilde{x}_{j},$ $x_{j+1}=\tilde{x}_{j+1}+a_{j+1}\tilde{x}_{j},x_{j+2}=\tilde{x}_{j+2}+a_{j+2}\tilde{x}_{j},$ $\ldots$ ,
( $a_{j+1,j+2}a,$ $\ldots$ ) , $r_{0}$ $xj$
$r_{0}=cx_{j}^{N}+$ ($Xj$ $N$ ). . . $(*)$
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( $c$ 0 ) . , $a_{j+1},$ $a_{j+2},$ $\ldots$
$r_{0}$ $x_{j}=\tilde{x}_{j},$ $x_{j+1}=\mathrm{X}_{j+1}+a_{j+1}\tilde{x}_{j}$ , $x_{j+2}=\tilde{x}_{j+2}+a_{j+2}\tilde{x}_{j},$ $\ldots$ ,
, $r_{0}$ $d$ , $r_{0}=d(a_{j+1}, aj+2, \ldots)x_{j}^{N}+(xj$
$N$ ) . $d(a_{j+1}, a_{j+2}, \ldots)$ 0 aj l, $a_{j+2},$ $\ldots$
$\mathrm{Z}$ . , $M$ , $r_{1},$ $r_{2},$ $\ldots$ $x^{M}r_{0}$
I $r_{1},$ $r_{2},$ $\ldots$ $(*)$ . , $r_{0},$ $r_{1},$ $\ldots$
, .
, .
$\ovalbox{\tt\small REJECT} s_{1},$ $\ldots$ , sk’ xj
0 . , $s_{0},$ $s_{1},$ $\ldots$ , sk’ $x_{j}$ 0
0 . , s: $(*)$
32 . , 3.7 $s_{0},$ $s_{1},$ $\ldots,$ $s_{k’}$
$\tilde{c}$ . $s_{0},$ $s_{1},$ $\ldots$ , sk’ $s_{0}’,$ $s_{1}’,$ $\ldots$ $x_{j}$ ’
. $x_{j},$ $x_{j+1},$ $\ldots$ $c*$ , $x_{j’+1},$ $x_{j’+2},$ $\ldots$ 0
$x_{j}$’ 0 . , $s_{0}’,$ $s_{1}’,$ $\ldots$ .
, $p_{0},p_{1},$ $\ldots$ ,pn-,
. .
, 0
. $s_{0},$ $s_{1},$ $\ldots$ , sk’ $x_{j}$
1 0 .
38 , $s_{0}^{\star},$ $s_{1}^{\star}\ldots.,$ $s_{k’}^{\star}$
$s_{0}^{\star}s_{0}+s_{1}^{\star}s_{1}+\cdots+s_{k’}^{\star}s_{k’}=1$
$\mathrm{F}$ } . , s: $t_{0}$ , $t_{1},$ $\ldots$ , tk.. , $t_{0}^{\star},$ $t_{1}^{\star}\ldots.$ ,
$t_{k’’}^{\star}$
$t_{0}^{\star}t_{0}+t_{1}^{\star}t_{1}+\cdots+t_{k’’}^{\star}t_{k’},$ $=1$
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